Abstract-The fast development of mobile communication systems all over the world has caused the appearance of many hundreds of mobile telephone base stations in every municipality. Mobile base station set up has produced concerns about health and in some cases has resulted in litigation in court. Hence, radiological hazard assessments due to electromagnetic radiation emitted from 50 mobile base stations GSM900-GSM1800 were carried out. The measurement was performed at different distances and directions from 50 mobile base stations using Aaronia Hyper LOG 4040 X instrument. The mean Power density (0.00595W/m 2 ) and Power Ratio (-52 dBm) were determined and compared with International Commission on Non-Ionizing Radiation Protection (ICNIRP), World Health Organization allowable limits and different countries. On the other hand, the investigation highlights the importance of radiation monitoring of mobile phone antenna on a residential building.
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1) E, H is electric and magnetic field intensity Z= impendence of free space
The ratio between electric field strength and magnetic field strength is constant outside the reactive near field .In the free space the ratio is known as the intrinsic impendence of free space and takes the value 337 .consequently, equation 1 may be rewritten [5] .
(2) Near-field power density evaluation
In the near field region of antenna the energy is largely confined within a cylinder pattern of diameter D. The power density in the region can reach a maximum before it begins to decreased with distance and extent of the near field can be theoretically calculation by using the following equation: [7] [23] If the total power density field into an antenna is known as well as the antenna gain to calculate the power density in the main beam by assuming an inverse law dependence upon distance at all distances from the antenna. The following equation is valid for power density in the far field use power density, S, in this way [5] . (7) Where d is the distance from the antenna is the total radiated power and G is antenna gain (in liner units). The magnitude of far -field radiated by the base antenna system is determine by using the ray algorithm base on the geometrical optics method. Thus, the total electric field can be express as superposition of incidence and reflection compound. [8, 9] . , Where:
=is the approximation reflection coefficient. = is the magnitude of incidence wave.
=are spherical coordinate angles, is constant. R=is distance from the base station.
Types of exposure Zones
Base on the reference level specified by ICNIRP, the compliance distance from base station antenna could be calculated with the help of equivalent Iso-Tropically radiation Power (EIRP watts) in the direction of the maximum gain of the antenna .hence ,three types of exposure zones can be identified
Compliance Zone
Where potential exposure to EMF is below the applicable limits.
Occupational Zone
Where positional exposure of EMF is below the limits for occupational exposure but exceeds the limits for general public exposure. Here occupational refer to operational and maintenance staff.
Exceedance Zone
Where potentionial of EMF exceeds the limits for both occupational and general public exposure [10] Method Materials Study area The State of Khartoum area (22,142 km 2 ) lies between latitude 15-16 N and longitude 31.5 -34 East, located in the heart of Sudan at the confluence of the White Nile and the Blue Nile, where the two rivers unite to form the River Nile. The population census estimates the population of Khartoum state to be about 5,274,321 in year of 2008. ISSN 2250-3153 www.ijsrp.org 
Measurement
Aaronia Hyper LOG 4040 X" detector have been used for electromagnetic radiation measurement. It has possible analysis and measurements within frequency range (400MHz -4GHz) Coverage of various mobile radio frequency ranges Suitable for fieldstrength and EMC measurements due to high precision Can be used in the lab and for open-field application . The area of was selected for the present study which demonstrates the use of various types of antennas and measurement at difference distance. In the survey, a GPS device was used to locate the coordinated of antennas. Measurements were performed up to 10-100m far from the antenna. At each location, the type of antenna is determined using accompanied software (AaroniaLcs analyzer). The measuring devices (Hyper LOG 4040 X) are connected to a laptop for calibration purposes and to analyze the spectra. For each antenna the following data is obtained: exposure, electromagnetic electric field. In order to obtain more accurate values, many measurements are normally performed at every location. The following data is also recorded: power density, electric field and magnetic field. 1. The calculation of power density radiation at distances ranging from (1m to100 m) from base station for different transmitting power and difference antennas and estimated the maximum power density from result from(1 to 10m) the mean was found value (18.121W/m 2 ) near of antenna .After that that we take the value of power density from distance (10,20,30,40,50,60,70,80,90 and 100),the mean Power density (exposure) was (0.00590W/m 2 )0.000590% at 50m radius from antenna . According to the result the Sudan is no violation of power density (exposure). Figure 1 , 2 the represented the power density dramatically decline when we far for the antennas and the power density in the result is proportional to the square of the distance from antenna. If, for example the distance from antenna increased by two times, the power density increasing four times. www.ijsrp.org
3.
In Figures 3,4 show the relation between the Electric field and power density (exposure) virus International guideline levels, The Electric field and Power density in the Sudan were found (0.826V/m),( 0.00590 W/m 2 ) respectively. Represented about 0.08 , 0.000590 % of total value of guideline there are no risk of electromagnetic radiation in Sudan also said the Sudan is safety area of electric field and power density. General Public levels
